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Last Photons of The Day

It was the summertime of 2019. Me up in the air taking a
flight to Antalya, Turkey. I normally cannot fall asleep on the
plane, but that day was rather tiring for me and my brain
could not take it more. The plane was quite shaky, which
was what made me wake up and I was very glad to because
the view outside was magnificent. The sun was sending us
its last photons for the day and they had turned the sky
below the clouds into flame colored. The surface below
looked as if it was on fire. Whenever I encounter any
nature-made charming views like this, I immediately want
to take a picture of them but this time, I just postponed it for
a while to savor it with the very first focus and the thoughts
in my mind but not with any distraction of my phone. One of
the thoughts in my mind in that very moment was that ‘’this
is something that entirely belongs to this planet, nature and
it is something that makes us feel human beings.’’ And now,
I know that it becomes something that we humans will be
missing once we leave this planet for a while.





https://www.nytimes.com/2020/11/02/science/space-station-cupola.html

Abstract

As a great outcome of our advanced technology, we built a
spacecraft called the International Space Station (ISS) that
orbits the Earth within the thermosphere. For the last 20
years, ISS has been running by different astronauts who had
to live in a new environment which is completely different
than where they used to live before. Since they live up there
for at least 6 months, one way or another they start missing
any earth-like experience such as being in nature, wind,
sound of rain etc. during that time they spent in that
confined environment which literally makes everything even
harder for them. This thesis explores some potential
solutions to deal with this issue for astronauts aboard the
ISS, as well as for those who will be gone for Mars one day,
by exploring the ways of simulating the elements of nature
and everyday activities in the zero-g environment in a way
utilizing virtual reality technology (VR) and physical objects
that will be working together.



https://www.pioneeringminds.com/migration-humankind-mars-explore-expire/


Motivation



Little Background Story
Space has always fascinated me. The origin of
this interest is rooted from my college years in
which I used to observe the stars with my little
telescope and was thinking of that if there is
another intelligence life form like us who are
also observing the stars the same way I do.
Although I was not studying physics, astronomy, or any other major associated with space
exploration, the question was always burning in
my mind; “How can I intersect my path with
space explorations as a designer?” Since then, I
looked for a chance to make this dream real
and I believe RISD to be a perfect place to
pursue this path of research through my thesis
in which I have explored the challenges of living
in the unnatural environment of space for
human factors and wanted to make a small
contribution as much as my skills and abilities
allowed me to do so. Working on any project
related to space explorations and solving the
unique challenges of it are breathtaking and
really final frontier for me.



https://usercompared.com/best-telescope-for-stargazing/

NASA Habitability Design Center
NASA Habitability Design Center is a design studio where
industrial designers and engineers work together to
strive to create tangible and feasible human centered
solutions for outer space explorations that will occur in
the future. They basically generate ideas and design
products for the use of astronauts such as space
vehicles, habitat interiors, and other tools by honing on in
their essential needs within the extreme environments in
space. Then, they start to transform the most promising
ideas into full size and functionable prototypes by using
low fidelity materials to see how they work, to test, and to
improve them for the further steps. By the time I discovered that there are a number of industrial designers
working at this design center, it was quite surprising for
me because until that time, I did not know that there was
a place for an industrial designer at NASA since the
works are mostly get done by the engineers.

https://www.nasa.gov/sites/default/files/hhp-habitability-inside-sev-mockup-jsc2011e017480.jpg


https://www.nasa.gov/sites/default/files/hhp-habitability-outside-sev-mockup-jsc2011e017470.jpg

The works that the designers have been up to at the
design center had fascinated me so much that it was the
very first moment that made me dream of that ‘’Omg, my
future job has to be this!!’’. I think the main reason why I
thought so is because here these designers are making
huge contributions to solve the authentic challenges in
the realm of space explorations by using the same skills,
tools, and knowledge that I also have. This was rather
encouraging and motivating for me that also made me
take the first step to it with my thesis research. Since we
are in a new era in which space explorations are getting
heated with the exciting goals of space agencies and
private space companies that are continuously working by
taking a large part in research and innovation, as an
industrial designer, I feel responsible to be part of this
expedition to contribute by coming up with innovative and
feasible solutions. I believe NASA’s Habitability Design
Center is a great example that helps me to foresee how
my responsibilities might look like in the future if I have a
chance of making my dream real.


https://www.nasa.gov/press-release/nasa-to-announce-commercial-opportunities-at-international-space-station

Positioning



Opportunity Map
In the general sense, what I focused on
my thesis research is to explore human
factors in the extreme environment of
space. To begin with, I started off with
seeking the unique problems that astronauts have on the ISS and tried to utilize
some substantial parameters associated
with the area such as human-centered
design in space, designing for microgravity environment, as well as the psychological issues of living in an isolated, distant,
and confined space where astronauts live
far away from nature and their loved ones.
While doing research, I started building
my knowledge around as much information as I can pile up about every details
and constraints designing for space. For
this reason, I first looked into the
human-centered products and tools that
were and are still being used by astronauts on the ISS and what kind of design
limitations, constraints, and requirements
have to be considered in the design
process of them. This gave me a general
understanding of how it could look like



designing for microgravity environment in
terms of material, visuality, function,
ergonomic etc. After that, I did a deep
research about the environment, which is
the ISS, where astronauts live in space,
what activities they do there, and the ways
they sleep, do experiments, and take
spacewalks. In this part of research, I
have been able to understand the interior
design of their habitat, daily activities that
they are responsible to do, the way they
sleep, eat, clean themselves, do their
private businesses, and things they do for
fun. Then, in order to be able to see
thoroughly what other possibilities to
explore and hone in on, I created an
opportunity map in which I put the title;
Designing for Space (human-centered
products for the use of astronauts) in the
center and rooted various directions from
it. This map helped me look my research
topic from a wide angle so that I could
frame some potential problems that
astronauts are facing with.





Artifacts
Even though I was worrying about whether designing
for space explorations is only meant to be the job of
the engineers at the very beginning, as I got into the
context deeper and deeper, it became clearer that
there are as well many potential interventions to
contribute the space explorations as a designer. To
give an example, while in space, astronauts start
missing nature, sound of it, smell of it, as well as all
the other normal everyday things they do not value
while they are on Earth, which all make them tire
psychologically after a certain of time. Taking into
account all of these, I was very confident of saying
that as a designer, I was able to make meaningful
contributions to those problems. Thus, in order to
narrow down my current directions, I wanted to make
some artifacts which are a few representations of
some directions of what I used in my opportunity
map. At the end of this exploration process, I saw
many potentials of developing products to gratify the
missing of nature in the microgravity environment
and I had sort of spotted my ultimate direction.



This artifact is made to explore what could be the other ways for astronauts to
eat their foods easily on the ISS. It is basically a small table which can be
fastened to the person’s belly with the help of a strap so it does not float away.

This is meant to be a water container for astronauts. It can be attached
to the person’s wrist so it cannot float around, as well as it might be
easily reachable for them while they are working.

This artifact is more about experiencing the ambiance of some
places on Earth through smell and sound while you are in
space and might be missing the nature of Earth.


https://www.nytimes.com/2019/04/11/science/scott-mark-kelly-twins-space-nasa.html

Research Phase



The research process of my thesis has quite shown
me that designing for space is rather tough especially
when it comes to reaching accurate information that
you may hope to get from some the first hands, astronauts or experts who used to work or are currently
working for space agencies or companies. That is
why, instead of wasting time by waiting responses
from those who I sent many emails to, I started doing
a profound online research in which I revealed some
interviews that were done with different astronauts by
different people on some documentaries, TV shows,
and podcasts.



Interior Environment
As I mentioned before, the place where the astronauts stay in space for months called ISS, International Space Station. It carries a crew of up to
seven people. It has a habitable volume of 13,696
cubic feet that comprises of 16 pressurized
modules (Assembly of the International Space
Station, 2021). The interior of each modules more
or less looks like in the pictures on the right page.
During the day, the station crew spends their time
inside these modules to work on science experiments that require their inputs, as well as ensuring the maintenance and health of the orbiting
platform (May, 2015). As they live in this unnatural
and sophisticated interior environment of the
station where they do not even have a gravity which
seems fun at first, but it gets old and tiring over
time, all these factors make them tired psychologically and they eventually begin to miss anything
that they used to experience back on Earth.



https://www.airspacemag.com/ask-astronaut/ask-astronaut-it-quiet-onboard-space-station-180958932/

https://petapixel.com/2015/11/15/russian-cosmonaut-oleg-kononenko-with-the-nikon-dslr-gear-on-the-iss/

What Do They Say?

Scott Kelly;
“You're missing the weather. There's
no sun on your face, you never feel the
heat coming from the fire, you never
feel cold breeze but it's always exactly
the same in space.”

Kate Rubins NASA astronaut;
“I have heard from a lot of other people, that
funny enough, they miss weather.”
“They miss things like rain, they miss the
smell of earth, they miss wind... We’ll be
looking forward to getting back to that when
we come home.”

Mikhail Kornienko (Russian Cosmonaut);
“The technology on the ISS definitely tires
you and most of it is psychological. You
literally miss everything. You literally miss
everything. All the normal everyday
activities that you don't often value on Earth
become the most important things up
there.”



Tim Peake ESA astronaut;
“The rain, it’s something that you don’t
feel up there”. “Obviously you don’t feel
any weather, so any weather down here
whatsoever feels unique and it feels
very special.”

Christina H. Koch NASA astronaut;
“Oh, how I miss the wind on my face,
the feeling of raindrops, sand on my
feet and the sound of the surf
crashing on the Galveston beach. We
take daily sensory inputs for granted
until they are absent. I cannot wait to
feel and hear Earth again.”

Terry W. Virts;
“One day I was floating down to middle of the
station and heard this bird chirping and I saw
Mikhail Kornienko was exercising by listening to
the bird sound in the MP3 player that russian
psychologists sent him. So, it was so awesome to
hear birds and everybody wanted this MP3. We
had rain, waves, street traffic noises, we had cafe
where you hear people chatting, glasses clicking
etc. And I went to bed for about a month, I would
put my headsets on and listen to rain, it was
great”


Introduction
Feeling the wind in our skins makes us
feel something is actually touching us
physically even though we are not able
to see it through our eyes. It is a kind of
magic that also touches our souls in a
way that makes us get a group of
feelings at the same time which changes person to person. For me, I really like
when the wind starts dancing in my
body. I think the way it feels more like I
am having a quick refreshment mentally
along with the feeling of relief. I think for
many of us it poses a sort of relaxation
to an extent, but only difference would
be the way we perceive that feeling
which wind creates. For example, some
of us would like to go to the oceanside or
beach to feel that warm breeze on their
face and body whereas others would like
to hike somewhere high to be able to
feel the cold one. Since this will of
experiencing nature sits in our genes
and strolls in our veins every time we
breathe, we cannot just get away from it
no matter how far we live away from
nature. In fact, the more we are away
from it and not being able to have access
to it, the more the wish of being able to
feel it escalates in us. Given this fact, we
could say this is why astronauts who
stay in space for months or even longer
start missing nature, as well as anything
related to it such as wind, rain, breeze
etc.

In space, astronauts do not actually have
any chance of experiencing nature, at
least, not the one that is specifically
belongs to our unique blue dot. Tim
Peake, an ESA astronaut, mentions in
one of his interviews that “The rain, it is
something that you don’t feel up there.
Obviously, you do not feel any weather, so
any weather down here whatsoever feels
unique, and it feels very special.” (Business Insider, 2016). With this saying, I
believe that he actually emphasizes how
special being able to feel weather conditions is again when you come back to
Earth from the space after a long time.
Another astronaut from NASA, Kate
Rubins, puts in a good word for what Tim
said. She states that most of the time,
she heard from the other astronauts
talking about how much they missed the
elements of Earth such as wind, rain,
and smell of it (Verger, 2016). Kate, who
has recently returned to home after
conducting science experiments on the
ISS for six months, also says she is
looking forward to getting back to the
nature soon. Given these facts, it is an
inevitable that they would miss the
nature one way or another after some
time since they are sort of confined to a
living space up there where they are
surrounded by the sophisticated
environment which tires them psychologically over time.



Astronauts might be commissioned to
live in space for different time of
periods. It might be for six months or as
long as about one year long for a single
mission. Even though the average time
of the single missions takes about six
months, there was a mission that had
been lasted almost a year in space
which was completed by Scott Kelly, an
American astronaut, and Mikhail Kornienko, a Russian cosmonaut, by both
spending 340 days together in a single
mission on the International Space
Station (Bartels, 2019). There is actually
a great documentary that I rigorously
watched while do research. It is called ‘A
Year in Space’ and it is basically talking
about their experiences during the time
that they spent up there, on the ISS. In
one of the parts of the documentary,
Scott Kelly was expressing his thoughts
about how much he had missed the
weather, sun, as well as the cold and
warm breeze. He was literally complaining about the way the confined environment of the ISS made him feel, which
was obviously something bad (A Year in
Space, 2015). Scott Kelly was not the
only person who spent almost a year
aboard the ISS. He had another a teammate who he calls ‘my brother’; Mikhail
Kornienko. Same as Scott, he also was
not happy the way things were going
aboard the ISS. In his interview part, he
was mentioning how much the technology gets psychologically tiring in their
living spaces and how much it makes
you miss everything back home(Howard,
2016).



In addition to what Scott Kelly, Mikhail
Kornienko, and other astronauts put
emphasis on about missing the things
belonging to Earth, there are also two
NASA astronauts, Christina H. Koch and
Terry W. Virts, who expressed almost the
same things as well. For example,
Christina was talking about how much
she missed the wing on her face, as well
as feeling the rain drops and hearing the
sound of the ocean (cbs58, 2020). She
also mentioned that she is looking
forward to having these experiences
again as soon as she returns to home.
Moreover, I had also listened to one of
the episodes of this podcast called
StarTalk with Neil deGrasse Tyson
whose guest was Terry W. Virts. He was
telling this story of himself that he had
on the ISS one day and mentioning he
heard the sound of a bird chirping that
was actually coming from an MP3 which
Mikhail Kornienko was listening to.
Terry was amazed by being able to hear
the sounds in which they also had rain,
waves, traffic noises, cafe sounds where
people chatting etc. (StarTalk, 2019).
Since where they live is far away from
home and there is no possibility of
experiencing nature and the normal
everyday activities, it obviously appears
that the issue of that they start missing
any earth-like experience is a pretty
common fact among them. This is why,
as a designer, I feel responsible to
explore deeper in this problem to create
meaningful and feasible solutions that
might help them maintain their mental
health in space.

https://images.newscientist.com/wp-content/uploads/2020/10/06142805/cupola_with_clouds_and_ocean_web.jpg

The way I explore





Before, I was only exploring through physical
objects in my process. However, after continuing
doing so for a while, I have realized that I was not
able to make any headways and it was obvious
that something missing to continue for the further
steps. Thus, I decided that I should also utilize the
virtual reality (VR) technology, as well as some
other assistant elements that help us stimulate
our feelings. That is why, the way I explore on my
subject, which is being able to experience some
elements of nature and everyday activities in
zero-g environment, have flourished and started
to include multiple objects which are in order of
VR technology, physical objects, wind, smell, and
of course sound, which all will be working
together when you would like to interact with the
whole design concept. Considering this, the
outcome of my thesis will look like a combination
of both physical and virtual products in such a way
that it will make the users feel an earth-like
experience in space.



https://www.scientificamerican.com/article/nasa-showcases-virtual-reality-for-space-exploration/

Virtual Reality Technology

technology are not limited to medical but
way beyond it! NASA has a specific lab
called Virtual Reality Laboratory where
astronauts are trained by using VR
technology. The laboratory (VRL) is a great
example of training complex things where
you can find yourself in a photo realistically simulated space environment that is
supported by robotic devices providing
sensation of holding the objects which you
are supposed to handle while seeing them
through the headset (Valipe, 2015). There
is another good example of using VR
technology held off of the Earth. A few
years ago, a German ESA astronaut
aboard the ISS conducted a research by
using VR technology and the study is
meant to provide the scientists on Earth a
better perspective of the way sound, sight,
and gravity affects our hand-eye coordination (Hayden, 2018). Thus, it is obvious
that the virtual reality technology has
been
extensively
used
not
only
Earth-bound projects but also for the
ones on the Space Station which also
shows how easy this technology is applicable and practicable when it comes to
using it in the microgravity environment.

When it comes to stimulating our feelings
and thinking of being able to feel the
closest experience to the real life, virtual
reality technology might be the most
powerful digital tool that you want to use.
The way VR works is that it is basically
attached to a computer where a virtual
platform is created, and users are able to
see that simulated virtual environment
through a headset that they are supposed
to wear, and it gives them the chance of
getting way immersive senses (Ref1).
Since it offers us endless options in terms
of creating simulated environments that
might help us simplify our works and
contribute them in various ways, the use
of this technology varies from automotive
and game technology to medical and
aerospace industry. For example, it is
being used for the treatment of anxiety
disorders by increasing the effectiveness
of exposure therapy on the patients
(Boeldt, 2019). Since what I am also
striving for is to find possible solutions for
mental wellbeing of the astronauts in
space, it is a great proof that VR has this
kind of potential to use it. The potential
applications of the use of virtual reality



https://www.nasa.gov/sites/default/files/thumbnails/image/grubbvr.jpg


image 1

image 2


Unreal Engine 4

about Earth is to be able to experience
being at the beach by getting the sense
of the ocean breeze. To give two other
supportive examples to this particular
situation, Susan Helms and James S.
Voss, both are former NASA astronauts,
mention something very valuable in one
of their interviews in the short movie
called Space Station 3D just before they
left the Earth for the ISS back in the day.
Susan says ‘’I just kind of let my mind
wander as I am walking along the beach,
looking at the waves. These are the types of
things I am not going to get to see up close
and personal for several months. I realize
now that I am going to miss this.’’ (Space
Station 3D, 2002). And James continues to
put a good word on that ‘’The beach is
such a beautiful place. It does give you a
good feeling for the wide expanses of the
Earth that we will not have while we are in
the space station.’’ (Space Station 3D,
2002). Thus, it is rather explicit that
missing this experience is a quite
prevailing feeling among the astronauts
and this is why, with my first exploration
in the virtual platform, I wanted to utilize
Unreal Engine 4 first to make as a
realistic beach scene as it could be close
to real-time world.

In order to be able to make the tool of VR
technology work in a specific virtual
environment that you want to experience
through the VR headset, you should be
able to know how to use one of the game
engine software which is meant to use to
design virtual environments. In the
beginning of my exploration process, I
started off with trying out Unreal Engine
4. It is one of the best game engine tools
where you can develop photo realistic
visualizations of 3D landscapes, product
designs, 3D games, as well as offer to
build real-time 3D environments that
work with VR and AR technology (Ref 2).
Using this software was the very first
time for me. Despite of this fact, my goal
was to create a nice ocean view with a
beach by using Unreal Engine 4. I noticed
that although using it is way sophisticated than using other software, I was
amazed with the outcome of the high
quality of the scene. It was so close to a
real-world scene, especially while
experiencing it through the VR headset
(image 1 & 2). The reason why I wanted
to start off with building a beach scene
up is that as I mentioned earlier, one of
the things that astronauts miss most



Unity
Apart from the Unreal Engine 4, there is also
another software called Unity that I used for
creating exploratory virtual environments.
Unity is one of the most popular game engine
platforms which offers you a variety of options
to be able to develop 2D/3D games, animations, as well as 3D photo realistic environments that also allow you to integrate the VR
technology to work with (Ref 3). Actually, I
have been occasionally using Unity for almost
6 years, which means even though I know how
to use it as opposed to Unreal Engine 4, I had
not used Unity for a while. That is why, in order
to refresh my memory and knowledge about it,
I began with building some testing scenes in
which I made this nature scene into the woods
along with rain and thunderstorms as seen in
the screenshot images on the right. Since
being able to experience nature is another
most common thing that the astronauts miss
about Earth when they are in space, I wanted
to start exploring the possible scenes on Unity
to see how they might look like and how I
would blend them with the VR technology
because the main purpose of building these
virtual environments is to experience them
through the VR headset.



image 3

image 4



https://www.nasa.gov/sites/default/files/thumbnails/image/iss052e046446.jpg

Idea Explorations



In the idea exploration stage, I started to
sketch out some potential scenarios that are
meant to apply to both virtual and real world in
such a way that the user will be interacting
with both simultaneously. The main inspirations for all the ideas I explored here derive
from the facts that the astronauts start
missing both the everyday activities that they
used to do on Earth and the elements of
nature such as being into the woods, feeling
the wind, smell, rain, hearing the sound of
Earth, being at the beach or oceanside etc.
Taking into account all these valuable parameters, I started off with generating as many
ideas as I can in order to be able to reach out
to the most promising ones to move on to the
next steps.



Initial Ideas

Feeling the forest

Feeling the rocks

Feeling the interaction



Imitating the cooking experience

Feeling the rain

Zero-G wind station



Feeling Weather

As I mentioned earlier, one of the other things
that astronauts miss while they are in space is
to feel cold and warm breeze of the weather
conditions on Earth. Considering this finding, I
wanted to explore some possible solutions and
created this scenario above. It is basically
meant to simulate some weather conditions in
zero-g environment by utilizing multiple fans
pointed towards you to get some other haptic
experiences through the air blowing. In this
scenario, you will be able to experience any
virtual environment you want to be in through
the VR headset and the environment you
choose will be working with those fans in a way
that the fans will be blowing cold or warm air
depending on what scene you are in.



Practicing Everyday Activity

In this last exploration, I wanted to stir all the
ideas that I have come up so far in a pot and
created this concept design occupying one of
the modules a future spacecraft. With this idea,
I explored how an everyday activity, which is to
open a window and look outside, can be
combined with the scenarios of feeling wind
and breeze that belongs to the different places
where the astronauts miss most. The concept
basically consists of five windows, three in the
middle and two on the sides. Whereas you
would be able to experience nature related
scenes through the VR with the windows located in the middle, with the ones located on the
sides, you would do some home-like activities
such as sitting by the window and watching
outside again by wearing the VR headset.



https://i.pinimg.com/originals/03/e2/05/03e205ab9aa81f176953537a29bc1e81.jpg

Experiments



In the idea exploration phase, I had come up
with many diverse scenarios based on the facts
that what astronauts miss most about back
home, Earth when they are spending their time
in space. These ideas not only allowed me to
look into various scenarios and expend my
vision within the subject but also let me find the
ultimate idea of how to utilize a physical object
that will be working with the VR technology.
Thus, among the ideas, feeling the wind and
breeze thanks to the fans pointed at user who
will be seeing nature related environments
through the VR headset and the one that
represents an everyday activity which is to open
a physical window tied to the virtual platform
were the most promising ideas to continue with
and do experiments on. The reason why they
are so promising is that they have a huge
potential to respond to the things that astronauts miss most Earth which are being able to
experience nature and everyday activity in the
microgravity environment.



Syncing Up
After deciding on my ultimate idea to experiment on, it was
time to build a physical prototype which is meant to be
working together with the virtual environment. So, I made
this small window, seen below, out of low fidelity material.
For the virtual platform, I did not build a complicated 3D
asset but something very simple since the main purpose of
this experiment to learn how to use a physical object to
sync the way it works up with the digital one in the virtual
platform. In order to do that, I used one of the controllers
of Oculus Rift as a physical object tracker, which I actually
used it as a pivot of the virtual window, and placed it on the
edge of the physical window. Thus, whenever you try to
open the physical window, you would also rotate the
controller attached to it and therefore, you would open the
virtual window as well since all the moves it does in the
physical world would be transferred to the virtual world at
the same time. Although there was a bit location confliction between virtual and physical windows, all the moves
that the physical window did were successfully transmitted
to the one in the virtual world and thus, it was actually a
productive experiment for the beginning. However, for the
next step, I will build a nice environment with an ocean view
and improve the scenario in a way that as soon as you open
the physical window, you will be also feeling the air circulation blowing towards your face.



Physical World

Virtual World

1

Physical World

Virtual World

2



Testing Virtual Environment
In this experiment, I continued doing further explorations
in terms of bringing the virtual and the physical world
together to sync them both up each other. For this experiment, I also used the low-fidelity prototype that I made
before, however, this time I created a new virtual environment which represents a room that has an ocean view, as
seen images on the right page, by a window that you can
actually interact with physically. The reason why I wanted
to create this environment is that since the astronauts live
the sophisticated and confined environment of the space
station and these are the only things that they interact with
and see every day for months, I thought building an
environment that has home-like ambiance would help
them feel a little closer to their home or their normal life
back on Earth since this is among the things that they miss
while spending their time in space.





1

2
Physical World

Virtual World

3

4
Physical World

Virtual World

5

6
Physical World

Virtual World



With the images on the left page, I tried to show a
step-by-step interaction of my second experiment. Unlike
the previous experiment I did before, which was about
figuring out how to tie a physical object with a virtual
representation of it on the virtual platform, this one was
about seeing whether it would make the person wearing
the headset feel the real ambiance of the ocean or not
when they open the physical window which also opens the
one in the virtual environment. Compared to the last experiment, having an improved environment helped a lot feel
that you are actually experiencing that real ambiance by
the water and feeling the breeze blowing towards your face
as soon as you open the physical window. However, one of
the down sides was not being able to feel the wind as
powerful as I expected. It was because of the fact that the
fan I have was not good enough to imitate the type of
breeze coming from the ocean. Thus, for the experiments
ahead, I need to build a more advanced prototype that will
have a bigger fan and thus, will help users feel as close to
a real-world experience as possible.



Nature and Everyday Activity Aboard Spaceship
After testing the virtual environment, I wanted to improve the
scenario further and decided to use spaceship interior itself
rather than setting whole scene in a room which I realized
poses another confinement. In space, astronauts do not have
a chance of opening any window of spaceship as they used to
do back on Earth and nly thing they see through the windows
obviously is vacuum of space that gets old over time and
makes them miss to see something that actually belongs to
Earth such as nature, home environment, or other everyday
activities. So, what if they would be able to experience these
things while they are still in space by bringing the whole
spaceship virtually to those places ? In the first image on the
right page, what you see is how it looks like without wearing
the headset, which is a normal spaceship environment
where you see outside is the vacuum of space through the
window. Once you wear the headset, as seen in the second
image on the right, you will be still seeing the exact same
interior environment of the spaceship, however, only difference will be that the window view turns into a nature scene
which you will be able to interact with to some extent.
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In order to do another experiment regarding this scenario, I
made this pentagon looking prototype where I used relatively
a bigger fan and a bigger window than the previous one in
order to be able feel the wind better.
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In this experiment, I also included sounds. So, the opening sound
actually belongs to how the International Space Station sounds.
However, as soon as you open the window, the audio switches to
the sound of the scene, for example, in this particular scene, you
would hear the sounds of birds chirping, water stream running in
distance, as well as other insects flying around. In the sixth image
above, she wanted to lean forward so thar she can look outside
freely, but since there was not enough space due to the location of
the fan, she was not able to do so.



Final Experimental Prototype



After many makings and tests, I have been able to
make a final prototype that is not meant to be a final
product but an experimental prototype reflecting the
outcome of my journey through my thesis exploration
on the subject of designing for space. The prototype is
more advanced version of the previous one that works
with the same principles. However, in this prototype,
smell and air temperature features have conceptually
been included in a way that it offers smell of the
different environments that you would like to experience virtually.



Physical Object





Details



Forest Smell

Ocean Smell

Soil Smell

Lake Smell

Smell Tube

Normal

Wind

Cold

Warm



Virtual Environments

Forest

+

Forest Smell

+

Birds/Stream/Tree Sound

Beach/Ocean

+

Ocean Smell

+



Wave/Wind Sound

Winter Mountain

+

Blizzard/ Wind Sound

Lake

+

Lake Smell

+



Animal/Tree/Water Sound

Usage Scenario

Choose the smell corresponding the environment
Forest Smell

Ocean Smell

Soil Smell

Lake Smell

Choose the environment you want to experience
Forest

Beach/Ocean

Winter Mountain

Lake



Place the smell tube

Wear the VR headset

Experience







Last Words



Through this journey of my thesis exploration, I have tried to go deeper and deeper in
the realm of designing for unnatural
environment of space, in other words;
microgravity environment. To be honest, I
was so timid in the very beginning of this
journey in a way that whether I should go on
this path with my thesis or not. Although
designing for space has always been my
dream since my college years, it had me
questioned many times that if I was
embarking on a journey that I was not
supposed to because I knew that it was a
rather harsh road to get through especially
when it came to reaching out to those who I
actually designed for. However, this was the
greatest chance I could ever have so far in
my life to be able to plunge myself into the
ocean of this breathtaking, for me, area that
I have been dreaming of, and how bad things
could go wrong anyway, right? And they did
not go wrong at all. In fact, I have been able



to do a good job despite the fact that I have
not had a chance of speaking with my
actual users, astronauts and neither had
access to a zero-g environment to be able
to test out my experimental prototypes.
These were the things I had always anticipated during my research. But I believe I
was able to redeem all these with the rich
help of my all advisors from NASA, MIT,
and our faculty whom I am most grateful to
have aboard and to work with. Lastly, even
though I mentioned that I tried to design for
astronauts, I was not able to come to final
working product which might be feasible at
this point but it is more like an experimental one which I believe has a great potential
to be improved further so it can take its
final functional form and be feasible for the
use of astronauts, especially for those who
will be gone for Mars one day in the near
future.
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